Meckel's diverticulum has an incidence of 2%. The lifetime risk of complications is 4%. Diverticulitis accounts for 20% of the complications. Multiple organisms have been reported to cause this inflammation: Actinomyces, Schistosoma mansoni, Taenia saginata, and Ascaris lumbricoides. We present a case of Meckel's diverticulitis complicated by Actinomycosis in a young female presenting with peri-umbilical abdominal pain. Meckel's diverticulitis and abdominal Actinomycosis are both rare entities; the combination of the two has only been reported once. We hope that this case report will raise the index of suspicion of our readers to include Meckel's diverticulitis secondary to actinomycosis in their next differential diagnosis of abdominal pain.
CASE REPORT
We report a case of a 37-year-old female with past medical history significant for Diabetes Mellitus Type-II who presented with a 3-day history of peri-umbilical abdominal pain. The pain was described as constant, non-radiating, and was associated with nausea and vomiting. Coughing and sneezing exacerbated the abdominal pain. Abdominal pain was not exacerbated by eating food. The patient denied any fever, diarrhea, constipation, urinary symptoms, or vaginal bleeding. Last bowel movement was on the day of admission, and it was reported as normal. Last menstrual period was 14 days prior to admission. No menstrual cycle abnormalities were reported. No history of intra-uterine device usage. The patient had experienced a similar episode 11 months ago. At that time she underwent a colonoscopy; which was essentially benign and her symptoms subsequently resolved. On admission vitals were stable. Abdominal examination was significant for an obese abdomen and tenderness on palpation of epigastric, right upper quadrant and peri-umbilical region. No rigidity, guarding, or rebound tenderness were appreciated. No mass was palpated. Guiac was negative. Laboratory work up revealed: white blood cell count (WBC = 21. Q12hrs and Metronidazole 500mg IV Q8hrs. Ultrasound of abdomen and pelvis revealed fibroid uterus. There was no evidence of gallstones, common bile duct dilatation or hydronephrosis. CT scan of the abdomen with oral contrast performed on the night of admission revealed no definite radiographic evidence of acute appendicitis although appendix was not visualized, and the repeat of study with proper amount of oral contrast and proper delay was suggested. Repeat CT scan of abdomen after 8 hours of the first study revealed a 5 by 3 cm non-contrast filled loop of bowel in the right mid abdomen surrounded by contrast filled loops of small bowel (Fig. 1) . The appendix was again not clearly visualized. The differential diagnosis included Meckel's diverticulum, loop of bowel in the internal hernia, and an abscess. The patient was subsequently taken to the OR and underwent an exploratory laparotomy with Meckel's diverticulum resection, appendectomy, and partial small bowel resection with anastamosis. Pathology report showed a segment of small bowel with attached diverticulum in the center, measuring 7.5 cm in length and 2-3 cm in diameter (Fig. 2) . The serosal surface of diverticulum was tan-brown, congested, and covered by purulent material. No ectopic tissues were detected on histology. The longitudinal dissection revealed distended lumen filled with thick, white, cloudy fluid; consistent with an abscess, which grew actinomycosis (Fig. 3 
DISCUSSION
Meckel's diverticulum is a true congenital diverticula resulting from an incomplete obliteration of the vitelline duct -connecting the midgut to the yolk sac during the embryonic stage -by the 7 th week of gestation. It is present in 2% of the population with a male to female ratio of 3:1. It is located within 40-100 cm of the ileocecal valve; and it measures between 1 to10 cm in length 1, 2, 3 . Fifty percent of the Meckel's diverticulum contain an ectopic tissue, with gastric and pancreatic tissue being the most common 2 . The life time risk of Meckel's diverticulum complication is 4% 6 . Symptomatic complications from most to least common are: painless bleeding per rectum, intestinal obstruction, diverticulitis, perforation, and intussusception 6, 20 .
Painless bleeding per rectum: is the most common 1.
complication ( Patients with Meckel's Diverticulitis usually present with a right lower quadrant or peri-umbilical abdominal pain. Therefore inflammation of Meckel's diverticulum in an acute setting is commonly misdiagnosed as appendicitis. The correct diagnosis of Meckel's diverticulitis is often made intra-operatively. CT of abdomen with intravenous and oral contrast has proven to be a useful tool to making the correct diagnosis pre-operatively. The largest study on CT findings of Meckel's diverticulitis was done by Genevieve L Bennett et al 3 . This retrospective study reviewed eleven cases of Meckel's diverticulitis and described the characteristic CT findings. The key to correct diagnosis is giving enough time to oral contrast to achieve complete opacification of bowel loops, in specific the ileoceal bowel. This thorough opacification will allow identification of normal appendix and visualization of Meckel's diverticulum; which is important in differentiating appendicitis from Meckel's diverticulitis as a diagnosis. This differentiation becomes difficult in the setting of small bowel obstruction, secondary inflammation of the appendix, and right lower quadrant location of Meckel's diverticulum 3 . The CT description of Meckel's diverticulum is: a blind end tubular structure that mostly contains fluid, air, or particulate material; therefore the lumen does not contain any oral contrast. The wall of the diverticulum is contrast enhanced like the rest of the bowel; and in its absence one should suspect gangrenous diverticulum. The majority (67%) of Meckel's diverticulum are located at or near the mid-line 3 . Symptomatic complications of the Meckel's diverticulum: hemorrhage, intestinal obstruction, diverticulitis, and umbilico-ileal fistula; are absolute indications for resection. In asymptomatic Meckel's diverticulum several factors contribute to increased incidence of complications: male gender, age less than 50 years old, ectopic tissue (suggested by thickened Meckel's diverticulum), diverticuli less than 2 cm in length, height:diameter ratio less than 2, and narrow neck 4, 18, 20 . In a retrospective study of 29 patients with Meckel's diverticulum Mckay found that patients with symptomatic Meckel's diverticulum were more likely to be less than 50 years of age and to have heterotrophic tissue. Resection of asymptomatic Meckel's diverticulum in a patient less than 50 years of age was found to be beneficial in comparison to a patient older than 50 years of age 20 .
Actinomyces species are gram positive, filamentous, facultative anaerobes. Currently 92 Actinomyces spp. have been identified. The organism is a normal inhabitant of the mucus membrane: mouth, gastrointestinal tract, bronchi, and vagina. Once the integrity of the mucosal barrier has been compromised Actinomyces becomes pathologic and begins an indolent infection-Actinomycosis. The breach of the mucosal barrier can be secondary to: poor oral hygiene and dentition, aspiration, neoplasm, trauma, foreign body penetration, perforated appendicitis, or insertion of IUD. Actinomycosis is most commonly caused by A. israelii, A. naeslundii, A. odontolyticus, A. viscosus, A. meyeri, and A. gerencseriae 13 . The acute phase of the infection is commonly missed. Over time the infection will spread contiguously across tissue planes invading the surrounding tissue and other organs. The indolent chronic infection is characterized by lesions containing necrotic tissue, neutrophils, and sulfur granules walled off by a fibrotic tissue described as "wooden". The tendency to form masses and invade tissues and other organs results in common misdiagnosis of cancer for actinomycosis; hence referred to as "Actinomycosis a great pretender" 16 .
Actinomycosis accounts for more than 50% of Cervicofacial infections, 15-20% of thoracic infections, and 10-20% of abdominal and pelvic infections 15, 14 . Although all abdominal organs can be infected, ileocecal area is the site most commonly affected by actinomycosis, with the appendix predominating 14 . Actinomyces resides in areas of stagnation: appendix and cecum. Disruption of the mucosal barrier is required for this organism to become pathologic: appendicitis, diverticulitis, gastrointestinal perforation, abdominal surgery, foreign bodies, or neoplasia 15 . It is a challenge to clinically diagnose abdominal actinomycosis. In the setting of acute inflammation abdominal tenderness and guarding may be present, while in a chronic setting a mass maybe palpated during the abdominal examination. It is this broad and non-specific presentation that leads to misdiagnosis of appendicitis, inflammatory bowel disease, or carcinoma. The only radiographic study that could aid in the diagnosis of abdominal actinomycosis is CT with contrast. CT findings include intra or extra luminal masses that are infiltrative in nature 15 . In most cases the masses are solid with focal areas of diminished attenuation; or less commonly the masses are cystic with thickened walls 17 . CT guided biopsy or aspiration will also aid in microscopic identification of sulfur granules. Although other organisms such as Nocardia, Streptomyces, and Staphylococci (in botryomycosis) can also contain sulfur granules; specific microbiologic studies differentiate these organisms. Actinomyces is a strict anaerobe that partially stains acidfast, and produces sulfur granules. It grows as filamentous branching gram positive bacteria. The 16sRNA gene amplification and sequencing could also identify the actinomyces species 13 .
Treatment of actinomycosis is based on the sensitivity of the organism. However Penicillin has proven to be an effective treatment: 18-24 million units intravenously daily for 2-6 weeks followed by oral therapy for 6-12 months with penicillin or amoxicillin 13 . Tetracycline and erythromycin are appropriate alternatives in Penicillin allergic patients. An intensive and long duration of treatment is required, in order to penetrate the thick wall of the mass and the sulfur granules. The recurrent characteristic of the infection also necessitates prolonged treatment. The success of the treatment can be monitored via CT or MRI. Although controversial, medical management of the infection should always be the first approach before any surgical attempts 13 .
This case is a unique presentation of Meckel's diverticulitis complicated by actinomycosis. Diverticulitis is an uncommon initial presentation of Meckel's diverticulum. Bleeding and obstruction are the more common complications. Diverticulitis of the colon is a complication most commonly seen in older patients, age greater than fifty years. However in Meckel's diverticulum the risk of complications including diverticulitis is most commonly seen in patients less than fifty years of age. Therefore our patient's age of less than 50 years placed her at a greater risk for Meckel's diverticulum complications. Also, her history of Diabetes Mellitus was a risk factor for infection with Actinomycosis. Our patient remains asymptomatic in one year follow up secondary to surgical removal of the source of infection.
